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(54) Metal gasket having seal structure for three-surface combining portion 



(57) This metal gasket is adapted to excellently seal 
a height different portion(20) occurring on the opposed 
surfaces(26,27) of a cylinder block(1 8) and a chain case 
(1 9), by elastic members(10) provided in recessed por- 
tions^) of full beads on an elastic metal plate. In this 
metal gasket, a first elastic metal plate{5) is laminated 
on a second elastic metal plate(6) so that the ridges of 
full beads(7,17) on the first elastic metal plate(5) con- 
tacts the second elastic metal plate (6). The first elastic 
metal plate(5) is provided with a half bead(8) extending 



along the circumference of an opening (4) in which a 
camshaft driving chain travels, and full beads position 
in the regions which correspond to the opposed surfac- 
es(26,27) of a three-surface combining portion. In order 
to seal a height different portion (20) occurring on the op- 
posed surfaces(26,27) of the three-surface combining 
portion, elastic members(10) are provided in the re- 
cessed portions(9) of the full beads formed on the first 
elastic metal plate(5), in such a manner that the elastic 
members(10) are positioned in the three-surface com- 
bining portion. 



FIG. 1 
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Description 

This invention relates to a metal gasket having a 
seal structure for three-surface combining portions, 
comprising metal plates adapted to seal clearances be- s 
tween opposed surfaces of a three-surface combining 
portion formed of parts of, for example, a chain case- 
carrying cylinder block and a cylinder head. 

There is a known metal gasket for air-tightly and liq- 
uid-tightly retaining clearances between upper surfaces 
of a cylinder block and a chain case which are fixed to 
each other in a contacting state, and a lower surface of 
a cylinder head. This metal gasket is provided with a 
main seal portion for sealing a clearance around a com- 
bustion chamber which requires a high seal surface 
pressure, and an auxiliary seal portion for sealing a 
clearance around the chain case which serves the pur- 
pose with a comparatively low seal surface pressure. 
This metal gasket is formed by extending at least one 
of laminated thin metal plates, which form the main seal 
portion, so as to prepare the extended section as a base 
member of an auxiliary seal portion which serves the 
purpose with a low surface pressure, and bonding a soft 
sheet, such as a beater sheet, a graphite sheet or a com- 
pressed sheet to one or both surfaces of the base mem- 
ber (refer to, for example, Japanese Utility Model Laid- 
Open No. 48059/ 1 988). 

The metal gaskets applied to a chain case-carrying 
engine include the metal gasket disclosed in Japanese 
Patent Laid-Open No. 74659/1 996. This metal gasket is 
capable of reliably preventing the entry of an oil into a 
stepped portion, which occurs on the opposed surfaces 
of a cylinder block and a chain case, even when an oil 
deposited on the chain case scatters during the traveling 
of a chain. This metal gasket comprises a first elastic 
metal plate provided with beads along the circumferenc- 
es of openings through which a camshaft driving chain 
travels, an intermediate plate having holes therein, and 
a second elastic metal plate laminated on the interme- 
diate plate. The intermediate plate is provided with seal 
member for sealing a stepped portion occurring on op- 
posed surfaces of the chain case and cylinder block. 
The second elastic metal plate is provided with cutout 
portions in the part thereof which corresponds to this 
seal member. The holes of the intermediate plate extend 
from opposed surfaces toward the chain case. 

Japanese Utility Model Laid-Open No. 
148962/1986 discloses a gasket for a three-surface 
combining portion. This gasket is applied to a three-sur- 
face combining portion in which a bead-carrying gasket 
is held between first and second members with a liquid 
sealant inserted between the resultant product and a 
third member, a seal member which is other than the 
liquid sealant being packed in a bead in an end section 
of the gasket in the three-surface combining portion. 

In OHC type and DOH type engines, a chain case 
19 for holding a camshaft driving chain therein is gen- 
erally formed separately from a cylinder block 18 as 
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shown in Fig. 10, which chain case 19 provided with a 
passage 23 is set adjacently to a cylinder block 18, in 
which a cylinder, i.e. a combustion chamber 25 is pro- 
vided, and combined therewith by bolts. 

A metal gasket is provided between a cylinder head 
(refer to a reference numeral 16 in Fig. 5) and a chain 
case 1 9 and a cylinder block 18. Referring to the draw- 
ing, a reference numeral 22 denotes bolt holes. Moreo- 
ver, in order to reduce the weight of an engine, a fixing 
side surface of the chain case is formed in an opened 
state, whereby the weight of the chain case is reduced, 
the chain traveling passage 23 being formed by an inner 
surface of the passage 23 in the chain case 19 and a 
side surface of the cylinder block 18. 

In this engine, separate parts are fixed together. 
Therefore, even when an upper surface 24 of the cylin- 
der block 1 8 and that 21 of the chain case 1 9 are finished 
horizontally, it cannot be avoided that a very small height 
difference 20 occurs at the portions of the two upper sur- 
face's which are at the upper ends of joint surfaces, i.e. 
opposed surfaces 26 of the cylinder block 18 and chain 
case 1 9. It cannot also be avoided that the height differ- 
ence 20 increases while the engine is used for a long 
period of time. When the height difference 20 occurs be- 
tween these two upper surfaces,^ lubricating oil flies in 
accordance with the traveling of the camshaft driving 
chain in the chain case 19, and is deposited on the 
height different portion. The resultant lubricating oil en- 
ters the height different portion, and leaks out to the ex- 
terior of the chain case or flows into a clearance between 
the cylinder block 18 and cylinder head. 

In this metal gasket, a structure formed by extend- 
ing the portion of a thin metal plate which is laminated 
on the side of the cylinder block 18 to prepare this por- 
tion as a base member, and bonding a soft sheet to one 
surface thereof cannot retain the air-tightness and liq- 
uid-tightness of the height different portion 20. In a struc- 
ture formed by extending an intermediately positioned 
thin metal plate to prepare this extended portion as a 
base member, and bonding soft sheets to both surfaces 
thereof, the air-tightness of the height different portion 
20 can be retained when the height difference is very 
small. When the height difference 20 becomes large, a 
larger thickness of the soft sheets is required to secure 
the sealing performance of the structure, and it becomes 
necessary to design the lamination of metal plates with 
the thickness of a main seal portion and that of these 
soft sheets taken into consideration. In general, a beater 
sheet, a graphite sheet and a compressed sheet which 
constitute a soft sheet has a thickness of at least around 
0.5 mm originally, so that it is necessary to set the thick- 
ness of the main seal portion in accordance with that of 
the soft sheet. Therefore, in order to secure a high sur- 
face pressure on the main seal portion, the number of 
thin metal plates to be laminated has to be increased. 

In the metal gasket disclosed in the above-men- 
tioned Japanese Patent Laid-Open No. 74659/1996, a 
seal member is provided separately from the intermedi- 
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ate plate, and a part of an elastic metal plate is cut out 
so as to provide the seal member therein, the seal mem- 
ber being set practically in the cutout portion. Accord- 
ingly, it is necessary to make a cutout portion in the elas- 
tic metal plate, and set a seal member stably in the cut- 
out portion. Since the seal member is formed independ- 
ently and set in the hole of the intermediate plate, it is 
restricted by the number of the metal plates and the 
thickness of the intermediate plate in the laminated 
structure. This metal gasket requires the intermediate 
plate boring work and elastic metal plate cutout work, 
so that it becomes inadvantageous with respect to the 
manufacturing cost including the assembling manday. 

Regarding an engine using the chain case-carrying 
metal gasket, the lower surface of the cylinder head is 
flat and continuous. When a height difference occurs be- 
tween the upper surface of the cylinder block and that 
of the chain case, a method of preventing the entry of 
an oil in the chain case into the height different portion 
has to be devised without employing a means, which 
causes the gasket manufacturing cost to increase, for 
increasing the number of thin metal plates to be lami- 
nated. 

An aim of the present invention is to solve these 
problems, and provide a highly reliable metal gasket 
adapted to seal clearances between opposed surfaces 
of a three-surface combining portion of three kinds of 
separate members, especially, a first member (cylinder 
block), a second member (chain case) and a third mem- 
ber (cylinder head), capable of reliably providing a seal 
member on a full bead on the portion of an elastic metal 
plate which corresponds to a region of a height differ- 
ence, if any, in adjacent surface of the cylinder block and 
chain case, whereby it becomes possible to prevent the 
leakage of an oil from the height different portion, im- 
prove the sealability of the three-surface combining por- 
tion and regulate a surface pressure easily between the 
cylinder head and cylinder block, and capable of being 
manufactured at a low cost. 

The present invention relates to a metal gasket 
adapted to seal clearances between opposed surfaces 
of a three-surface combining portion comprising a first 
member provided with combustion chambers, a second 
member disposed adjacently to the first member so as 
to form a passage therein, and a third member disposed 
on and adjacently to the first and second members, the 
gasket comprising a first elastic metal plate disposed so 
as to be opposed to the first and second members, and 
a second elastic metal plate disposed so as to be op- 
posed to the third member and laminated on the first 
elastic metal plate, the first and second elastic metal 
plates being provided with combustion chamber holes 
in the portions thereof which are opposed to the com- 
bustion chambers in the first member, and openings in 
the portions thereof which are opposed to the passage 
in the second member, the first elastic metal plate being 
provided with a bead extending along the circumference 
of the opening, and full beads on the region thereof 
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which is opposed to the opposed surfaces of the three- 
surface combining portion, ridges of the full beads 
formed on the first elastic metal plate contacting the sec- 
ond elastic metal plate, elastic members being provided 

5 in recessed portions of the full beads so that the elastic 
members are positioned correspondingly to contact por- 
tions of the first and second members. 

The recessed portion of each full bead on the first 
elastic metal plate is formed to a cross-sectionally trap- 

10 ezoidal or cross-sectionally arcuate or substantially 
cross-sectionally triangular shape. The full bead ex- 
tends so that the center line thereof extends along the 
contact surfaces of the three-surface combining portion. 
The full bead on the first elastic metal plate is 

15 formed so that the center line thereof extend along the 
opposed surfaces of the three-surface combining por- 
tion, and the elastic members are provided in the re- 
cessed portion of the full bead so that the elastic mem- 
bers extend along the opposed surfaces of the three- 

20 surface combining portion. 

In another example, the full bead on the first elastic 
metal plate is formed so that the center line thereof ex- 
tends perpendicularly to and overall of the opposed sur- 
faces of the three-surface combining portion, and the 

25 elastic members are provided in the recessed portion of 
the full bead so that the elastic members extend perpen- 
dicularly to and over all of the opposed surfaces of the 
three-surface combining portion. 

The elastic members provided in the recessed por- 

30 tion of the full bead are formed out of a synthetic resin. 
In another example, the elastic members are formed out 
of a vulcanized rubber material. In stil! another example, 
the elastic members are formed out of an unvulcanized 
rubber material, which is heated, when they are put to 

35 use, to. vulcanize the rubber material. When an unvul- 
canized rubber material is used, it is fitted in the re- 
cessed portion of the full bead so that it enters the re- 
cessed portion excellently and becomes flush with the 
outer surface of the recess-surrounding region. 

40 The elastic members provided in the recessed por- 
tion of the full bead are fixed to the first elastic metal 
plate by applying a rubber material to the same metal 
plate or bonding the elastic members to the same metal 
plate. 

45 The bead formed so as to extend along the circum- 
ference of the opening comprises a half bead extending 
continuously along the circumference of the opening. 

When the elastic members are tightened by the first, 
second and third members in this metal gasket, a part 

50 of the elastic members is forcibly fitted in a clearance 
occurring between contact portions of the first and sec- 
ond members. 

This metal gasket is adapted to seal the clearances 
between the opposed surfaces of a three-surface com- 

55 bining portion comprising a cylinder block constituting 
the first member, a chain case constituting the second 
member, and a cylinder head constituting the third mem- 
ber. 
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When this metal gasket is incorporated in an en- 
gine, the elastic members are disposed excellently in 
the three-surface combining portion of the cylinder 
head, cylinder block and chain case. When the engine 
is then driven, the rubber material is vulcanized with the 
hardness thereof turned to a proper level, by the heat 
occurring in the engine, so that the sealability of the met- 
al gasket can be improved. 

Since this metal gasket is formed as described 
above, the elastic member positioned between the op- 
posed surfaces, which are in the three-surface combin- 
ing portion, between the chain case and cylinder block 
fulfils the function of a seal member for sufficiently off- 
setting a height difference occurring in the three-surface 
combining portion. Moreover, this elastic member and 
full bead cooperate with each other, whereby the seal- 
ability of the metal gasket can be improved. 

The elastic members contact the height different 
portion occurring in the three-surface combining portion 
and eat into the height different portion and a clearance, 
whereby a surface pressure occurring due to the coop- 
eration of the plastic members and full bead is regulated 
properly, the sealability of the metal gasket thereby be- 
coming able to be improved. 

The elastic members can be incorporated into the 
first elastic metal plate by applying a rubber material 
thereto or bonding members of a rubber material there- 
to. This enables the assembling effectiveness and op- 
eration efficiency of the elastic members to be improved, 
and the manufacturing manday and manufacturing cost 
to be reduced. 

The improvement in the sealability of this metal gas- 
ket can be attained by properly regulating the thickness, 
hardness and length of the elastic members and the 
height, length and width of the full bead. 

Therefore, in this metal gasket, the elastic members 
have little adverse influence upon the combustion 
chambers. They prevent the high-temperature high- 
pressure combustion gas occurring in the combustion 
chamber holes from leaking to the outside from the 
clearances between the opposed surfaces, and the liq- 
uids flowing in the interior of the holes, such as water 
holes and oil holes from leaking from the same clear- 
ances, and can reliably seal the same clearances with 
a high sealing surface pressure with respect to the metal 
gasket. 

Even when the height difference between the op- 
posed surfaces of the cylinder block and cylinder head 
becomes large to cause the sealing surface pressure to 
decrease, an excellent sealing performance of the metal 
gasket can be secured by regulating the thickness of the 
elastic members. 

Since this metal gasket utilizes the recessed portion 
of the full bead on the elastic metal plate so as to fix the 
elastic members to the elastic metal plate, a special cut- 
ting work and a special member for fixing elastic mem- 
bers to an elastic metal plate of a conventional metal 
gasket are not required, i.e., the elastic members can 



be provided stably. The metal gasket according to the 
present invention is not restricted by the laminated 
structure of elastic metal plates and the number of these 
metal plates, and enables the number of the elastic met- 
5 al plates and the parts of the elastic members, the man- 
day required for the assembling of the elastic members 
and a metal gasket body and the machining of the elastic 
metal plates, and the manufacturing cost to be greatly 
reduced. 

10 Even when a height difference exists between the 
opposed surfaces of the chain case and cylinder block, 
the elastic members of this metal gasket directly contact 
the height different portions, and, even when the height 
difference becomes comparatively large, the height dif- 

15 ference is offset by the bead and elastic members, 
whereby the sealing of the height different portions can 
be sealed reliably. This improves the sealability of the 
metal gasket, prevents the oil in the chain case from fly- 
ing and entering the height different portions of the op- 

20 posed surfaces that would otherwise be caused by the 
traveling of the chain, and prevents the scattering and 
leaking of the oil to the outside. 

When such a height difference exists, the length of 
the elastic members decreases, i.e., the elastic mem- 

25 bers are compression-deformed between the cylinder 
head and chain case, whereby the sealability of the met- 
al gasket can be secured. Namely, a decrease in the 
sealability ascribed to a decrease in the surface pres- 
sure between the cylinder head and chain case which 

30 occurs on the height different portions can be offset. 
Moreover, this metal gasket has a simple construction, 
and is capable of being manufactured easily at a re- 
duced cost. 

Embodiments of the present invention will now be 
35 described by way of example only with reference to the 
accompanying drawings, in which:- 

Fig. 1 is a partial plan view showing a first embodi- 
ment of the metal gasket having a seal structure for 
40 three-surface combining portion according to the 
present invention; 

Fig. 2 is an enlarged plan view of a region E of what 
is shown in Fig. 1; 

Fig. 3 is a sectional view taken along the line A-A 
45 in Fig. 2; 

Fig. 4 is a sectional view taken along the line B-B 
in Fig. 2; 

Fig. 5 is a sectional view taken along the line A-A 
in Fig. 2 and showing this metal gasket incorporated 
50 jn an engine and tightened; 

Fig. 6 is a plan view showing a cylinder block and a 
chain case on which the metal gasket of Fig. 1 is 
fixed; 

Fig. 7 is an enlarged plan view of a region F of what 
55 is shown in Fig. 6; 

Fig. 8 is a partial plan view showing a second em- 
bodiment of the metal gasket having a seal struc- 
ture for three-surface combining portion according 
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to the present invention; 

Fig. 9 is an enlarged plan view of a region G of what 
is shown in Fig. 8; and 

Fig. 10 is a perspective view showing an example 
of a chain case-carrying cylinder block. 

A first embodiment of the metal gasket having a seal 
structure for three-surface combining portion according 
to the present invention will now be described with ref- 
erence to Figs. 1-8. 

The metal gasket of a first embodiment is used by 
being inserted between a cylinder block 18 to which a 
chain case 1 9 in which a camshaft driving chain travels 
is fixed, and a cylinder head 16, and comprises a main 
seal 1 , and an auxiliary seal 2 integral with the main seal 
1 and formed by extending parts of elastic metal plates 
5, 6 which constitute the main seal 1 . This metal gasket 
is adapted to seal the clearances between the opposed 
surfaces of a three-surface combining portion compris- 
ing the cylinder block 18 provided with combustion 
chambers 25 therein, chain case 1 9 fixed to the cylinder 
block 18 and provided with a passage 23 in which a 
chain for driving a camshaft of a valve mechanism trav- 
els, and cylinder head 16 fixed to the chain case 1 9 and 
cylinder block 18. 

The main seal 1 is disposed between an upper sur- 
face (opposed surface) 24 of the cylinder block and a 
lower surface (opposed surface) 28 of the cylinder head 
16, and adapted to seal the circumferences of various 
kinds of holes 15, such as combustion chamber holes 
3 formed correspondingly to the cylinders of an engine, 
i.e. the combustion chambers 25, bolt holes 14, oil 
holes, knock holes and water holes. The main seal 1 is 
provided with, for example, beads 1 around the circum- 
ferences of the combustion chamber holes 3, and a pe- 
ripheral bead 13 at the periphery of the main seal 1 . 

The auxiliary seal 2 is disposed between an upper 
surface (opposed surface) 21 of the chain case 1 9 form- 
ing a passage 23 and the upper surface 24 of the cylin- 
der block 1 8 to which the chain case 1 9 is fixed, and the 
lower surface 28, which is a continuous flat surface, of 
the cylinder head 1 6, the auxiliary seal 2 being provided 
with a half bead 8 as a peripheral bead at the periphery 
thereof. 

The metal gasket of the first embodiment comprises 
laminated elastic metal plates 5, 6 constituting the main 
and auxiliary seals 1, 2 integral with each other, i.e., 
formed continuously. 

This metal gasket is adapted to seal, especially, 
clearances between the opposed surfaces of a three- 
surface combining portion formed by three kinds of dif- 
ferent members, i.e. the cylinder block 18, a first mem- 
ber, the chain case 19, a second member, and the cyl- 
inder head 16, a third member, and comprises a plurality 
of metal plates, i.e. two elastic metal plates 5, 6 in the 
embodiment. 

This metal gasket can also be formed by not less 
than three laminated metal plates including elastic metal 



plates 5, 6 and an intermediate plate. In this metal gas- 
ket, the opposed surfaces of the three-surface combin- 
ing portion comprise the lower surface 28 of the cylinder 
head 1 6 and the upper surface 21 of the chain case 1 9, 
5 the lower surface 28 of the cylinder head 1 6 and the up- 
per surface 24 of the cylinder block 1 8, and the opposed 
surface 26 of the cylinder block 1 8 and the opposed sur- 
face 27 of the chain case. 

The chain case 1 9 is formed as a part separate from 
10 the cylinder block 1 8, and fixed to a side surface thereof. 
The chain case 19 is opened at its fixing side surface 
with respect to the cylinder block 18 so as to reduce the 
weight thereof. The chain case 1 9 has a C-shaped hor- 
izontal cross section, and combining surfaces, i.e. op- 
posed surfaces 26, 27 at two parts thereof with respect 
to the cylinder block 18. The inner surface of the chain 
case 19 and the side surface of the cylinder block 18 
define the passage 23 in which a camshaft driving chain 
travels. 

. The elastic metal plates 5, 6 in this metal gasket are 
provided with combustion chamber holes 3 in the por- 
tions thereof which are opposed to combustion cham- 
bers 25 in the cylinder block 1 8, and openings 4 adjacent 
to the combustion chamber holes 3 and in the portions 
thereof which are opposed to the passage 23 in the 
chain case 19. This metal gasket comprises the elastic 
metal plate 5 (first elastic metal plate), and the elastic 
metal plate 6 (second elastic metal plate) laminated on 
the elastic metal plate 5. The elastic metal plate 5 is dis- 
posed on the side of the opposed surfaces 26, 27 of the 
chain case 19 and cylinder block 18. The elastic metal 
plate 6 is disposed on the side of the cylinder head 16. 

Especially, the elastic metal plate 5 of this metal 
gasket is provided with a bead extending along the cir- 
cumference of the opening 4, and full beads 7 extending 
along regions opposed to the opposed surfaces of the 
parts of the three-surface combining portion which are 
at both ends of the opening 4 corresponding to the pas- 
sage 23, and elastic members 10 are provided in re- 
cessed portions 9 of the full beads 7 so that the elastic 
members are positioned on the side of the opposed sur- 
faces of the three-surface combining portion. The elastic 
metal plate 5 is laminated on the elastic metal plate 6 
with ridges 30 of the full beads 7 on the former contact- 
ing a flat surface of the latter. The elastic members 10 
seal, especially, a region of a height difference 20 which 
possibly occurs on the opposed surfaces 26, 27 of the 
cylinder block 1 8 and chain case 1 9. 

The recessed portion 9 of each of the full beads 7 
formed on the elastic metal plate 5 has a cross-section- 
ally trapezoidal, cross-sectionally arcuate or cross-sec- 
tionally triangular shape. The center lines of the full 
beads 7 extend along the fixing surfaces of the three- 
surface combining portion. In this metal gasket, the 
bead formed along the circumference of the opening 4 
through which the chain traveling in the passage 23 
passes comprises a half bead extending continuously 
along the circumference of the opening 4. 
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The elastic members 10 are formed out of a non- 
metallic material comprising a rubber material, such as 
a heat resisting synthetic resin, butadiene acrylonitrile 
rubber (NBR), silicone rubber and fluororubber. When 
the elastic members 10 are formed out of a rubber ma- 
terial, a vulcanized rubber material or an unvulcanized 
rubber material. The elastic members 10 are fixed to the 
elastic metal plate 5 by applying a rubber material there- 
to or by bonding finished elastic members thereto. The 
elastic members 10 are provided excellently so as to fill 
the clearance 12 in the three-surface combining portion 
therewith as shown in Fig. 5, by tightening the cylinder 
head 16, cylinder block 18 and chain case 19 together. 

In the case of elastic members 10 formed out of an 
unvulcanized rubber material, they are heated and vul- 
canized when they are put to use. As shown in Fig. 5, 
when this metal gasket is incorporated in an engine and 
tightened, the unvulcanized rubber material is fitted in 
the recessed portions 9 of the full beads 7 excellently 
so that the outer surface is flush with that of the sur- 
rounding region, and the elastic members 10 are pro- 
vided excellently in the three-surface combining portion 
of the cylinder head 16, cylinder block 1 8 and chain case 
19. When the engine is then driven, the unvulcanized 
rubber material is vulcanized by the heat occurring in 
the engine, so that the hardness thereof comes to be at 
a proper level, this enabling the sealability of the metal 
gasket to be improved. 

The condition of the elastic members 1 0 in the metal 
gasket incorporated in an engine and tightened is shown 
in an exaggerated manner in Fig. 5, in which the elastic 
members 10 are compression deformed so that they 
comprise a first elastic portion disposed between the 
elastic metal plate 5 and the upper surface 21 of the 
chain case 19, a second elastic portion disposed be- 
tween the elastic metal plate 5 and the upper surface 
24 of the cylinder block 18, and a third elastic portion 
disposed in a clearance 12 between the adjacent sur- 
faces 26, 27 of the cylinder block 1 8 and chain case 1 9. 
The width of the clearance 1 2 between the adjacent sur- 
faces 26, 27 of the cylinder block 18 and chain case 1 9 
is, for example, around 0.3-0.5 mm, and a gasket 31 of 
around 0.3-0.5 mm is disposed in this clearance 12, 
whereby the sealability of the gasket is secured. 

Since this metal gasket utilizes the recessed por- 
tions 9 of the full beads 7 formed on the elastic metal 
plate 5, so as to fix the elastic members 10 to the same 
plate 5 as mentioned above, the special elastic metal 
cutting work and the preparation of elastic member fix- 
ing members, which are employed in a prior art metal 
gasket, are not required, so that the elastic members 
can be provided stably. Moreover, the metal gasket ac- 
cording to the present invention is not restricted by the 
laminated structure and number of the elastic metal 
plates 5, 6, and it is capable of reducing the number of 
the elastic metal plates 5, 6 and elastic members 1 0, the 
manday for assembling the elastic members 10 and a 
metal gasket body together, and the manday for machin- 
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ing the elastic metal plates 5, 6, the manufacturing cost 
being also reduced greatly. 

In order that the elastic metal plates 5, 6 can follow 
up the cylinder head 16 which is easily deformed as 
s compared with the cylinder block 1 8 and chain case 1 9, 
the elastic metal plate 6 positioned on the side of the 
cylinder head 1 6 preferably comprises a highly process- 
able material so as to minimize the number of leakage 
paths between the laminated thin metal plates. The 

10 elastic metal plates 5, 6 are formed out of a metal ma- 
terial of a hardness of around Hv300-500, for example, 
stainless steel. The elastic metal plates 5, 6 are made 
by heat treating thin metal plates, and a nonmetallic ma- 
terial, for example, fluororubber and acrylic silicone is 

15 applied to both the upper and lower surfaces of the re- 
sultant metal plates. This enables the metal to metal 
contacting of the thin metal plates 5, 6, and the cylinder 
head 16 and the cylinder block 18 and chain case to be 
avoided, and the corrosion resistance, durability and 

20 strength of the metal gasket to be secured. Even when 
the metal gasket has minute recesses and projections 
in and on the mechanically processed surfaces thereof, 
the above-mentioned non-metallic material covers such 
surfaces, so that the metal gasket can satisfactorily fulfill 

25 its sealing function. 

A second embodiment of the metal gasket having 
a seal structure for three-surface combining portions ac- 
cording to the present invention will now be described 
with reference to Figs. 8 and 9. 

30 The second embodiment has completely the same 
construction as the first embodiment except that the di- 
rection in which the full beads are extended and the po- 
sition of disposition of the elastic members 10 to be pro- 
vided in the recessed portions of the full beads are dif- 

35 ferent, and, therefore, the same parts are designated by 
the same reference numerals to omit the duplication of 
descriptions thereof. 

In the second embodiment, the full beads 17 are 
formed on an elastic metal plate 5 so that the center lines 

40 of the full beads extend perpendicularly to and over the 
opposed surfaces 26, 27 of a three-surface combining 
portion. The elastic members 10 are provided in the re- 
cessed portions 9 of the full beads 17 so as to extend 
perpendicularly to and over the opposed surfaces 26, 

45 27 of the three-surface combining portion. In the second 
embodiment, the sealing width of the elastic members 
is small as compared with that of the elastic members 
10 provided in the full beads 7 in the first embodiment, 
i.e., the end portions of the elastic members 10 extend 

50 slightly over the cylinder block 1 8. However, the working 
precision of the full beads 17 to be provided in the three- 
surface combining portion need not be so high as com- 
pared with that of the full beads 7. This sealing width is 
large enough to seal the height difference which would 

55 occur between the opposed surfaces 26, 27 of the cyl- 
inder block 1 8 and chain case 1 9. 
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Claims 



A metal gasket adapted to seal clearances between 
opposed surfaces of a three-surface combining por- 
tion comprising a first member(18) provided with 5 
combustion chambers(25), a second member(19) 
disposed adjacently to said first member(18) so as 
to form a passage(23) therein, and a third member 
(16) disposed on and adjacently to said first and 
second members(18,1 9) : said gasket comprising: 10 



a first elastic metal plate(5) adapted to be dis- 
posed so as to face said first and second mem- 
bers(18, 19), and 

a second elastic metal plate(6) adapted to be 15 
disposed so as to face said third member(16) 
and laminated on said first elastic metal plate 
(5), 

said first and second elastic metal plates(5,6) 
being provided with combustion chamber holes 20 
(3) in the portions thereof which are opposed 
to said combustion chambers(25) in said first 
member(18), and openings(4) in the portions 
thereof which are opposed to said passage(23) 
in said second member(1 9), 25 
said first elastic metal plate(5) being provided 
with a bead(8) extending along the circumfer- 
ence of said opening(4), and full beads(7,17) 8. 
on the region thereof which is opposed to said 
opposed surfaces of said three-surface com- 30 
bining portion, 

ridges(30) of said full beads(7,17) formed on 
said first elastic metal plate(5) contacting said 
second elastic metal plate(6), elastic members 
(10) being provided in recessed portions(9) of 35 9. 
said full beads(7, 1 7) so that said elastic mem- 
bers(1 0) are positioned correspondingly to con- 
tact portions of said first and second members 
(18,19). 

40 

A metal gasket according to Claim 1, wherein said 10. 
recessed portion(9) of each of said full beads(7,17) 
is formed so as to have any one of a cross-section- 
ally trapezoidal shape, a cross-sectional fy arcuate 
shape and a substantially cross-sectionally triangu- 45 
lar shape. 



of said full beads(7,17) on said first elastic metal 
plate(5) is formed so that the center line thereof ex- 
tends perpendicularly to and over all of said op- 
posed surfaces(26,27) of said three-surface com- 
bining portion, said elastic members(10) being pro- 
vided in said recessed portion(9) of said full bead 
(7, 1 7) so that said elastic members(1 0) extend per- 
pendicularly to and over all of said opposed surfac- 
es(26,27) of said three-surface combining portion. 

5. A metal gasket according to Claim 1 , wherein said 
elastic members(10) provided in said recessed por- 
tion(9) of said full bead(7,17) are formed out of a 
synthetic resin. 

6. A metal gasket according to Claim 1 , wherein said 
elastic members(10) provided in said recessed por- 
tion^) of said full bead(7,17) are formed out of a 
vulcanized rubber material. 

7. A metal gasket according to Claim 1 , wherein said 
elastic members(10) provided in said recessed por- 
tion (9) of said full bead(7,17) are formed out of an 
unvulcanized rubber material, which is heated, 
when they are put to use, to vulcanize said rubber 
material. 

8. A metal gasket according to Claim 1 , wherein said 
elastic members(10) provided in said recessed por- 
tion(9) of said full bead(7,17) are fixed to said first 
elastic metal plate(5) by applying a rubber material 
to said metal plate(5) or bonding said elastic mem- 
bers(10) to said metal plate(5). 

A metal gasket according to Claim 1 , wherein said 
bead(8) formed so as to extend along the circum- 
ference of said opening(4) comprises a half bead 
extending continuously along the circumference of 
said opening(4). 

A metal gasket according to Claim 1 , wherein, when 
said elastic members(1 0) are tightened by said first, 
second and third members(1 8, 1 9, 1 6), a part of said 
elastic members(10) is forcibly fitted in a clearance 
occurring between contact portions of said first and 
second members(18,1 9). 



3. A metal gasket according to Claim 1 , wherein said 
full bead(7,17) on said first elastic metal plate(5) is 
formed so that the center line thereof extend along 50 
said opposed surfaces(26,27) of said three-surface 
combining portion, said elastic members(10) being 
provided in said recessed portion(9) of said full 
bead (7,17) so that said elastic members(10) ex- 
tend along said opposed surfaces(26,27) of said 55 
three-surface combining portion. 

4. A metal gasket according to Claim 1 , wherein each 



11. A metal gasket according to Claim 1, wherein said 
metal gasket is adapted to seal clearances between 
the opposed surfaces(26,27) of said three-surface 
combining portion comprising a cylinder block(18) 
constituting said first member, a chain case(19) 
constituting said second member, and a cylinder 
head(16) constituting said third member. 
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FIG. 8 
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